Regulation of the orphan receptor TR3 nuclear functions by c-Jun N terminal kinase phosphorylation.
The orphan receptor TR3 functions in the nucleus as a transcription factor to negatively or positively regulate gene expression. c-Jun N-terminal kinase (JNK) phosphorylation plays an important role in modulating the nuclear functions of TR3. Although TR3 is the phosphorylation target of JNK, the regulatory mechanism of JNK on TR3 functions remains to be elucidated. Here we showed that JNK activator anisomycin induced TR3 phosphorylation through JNK1 rather than p38 and ERK signals, which is mediated by its upstream factors MAPK kinase 4 and MAPK kinase 7. We also identified the exact phosphorylation site of JNK to be serine 95 at the N terminus of TR3, around which a classical JNK phosphorylation motif exists. Furthermore, we demonstrated that TR3 phosphorylation by JNK coincided with its ubiquitination and degradation, resulting in the loss of its mitogenic activity. Finally, we showed that JNK-induced phosphorylation blocked the DNA binding property of TR3 and hence diminished its transactivation activity. Taken together, our findings revealed a novel cross talk between TR3 and JNK signal pathway and shed light on the mechanism of JNK phosphorylation-dependent regulation on TR3 nuclear functions.